The LHRH receptor is a member of the superfamily of 7-transmembrane domain receptors coupled by G proteins to the activation of phospholipase C (PLC) [I] . Because this receptor has the unusual ability to bring about an upregulation of its own signal transduction in terms of inositol phosphate production [2] we have been exploring its ability to activate unconventional cellular signalling pathways [3] which might participate in modifying signal transduction by the receptor. We previously provided the first evidence that the LHRH receptor in aT3-1 cells can rapidly elicit increases in the cellular content of antiphosphotyrosine immunoreactive proteins and that this pathway is of functional importance in leading to the activation of phospholipase D [4] .
In order to distinguish the alternative hypotheses of a regulation of tyrosine kinases or tyrosine phosphatases being responsible, we carried out the following experiments to explore directly any alterations in enzymic activity of aT3-I cell tyrosine kinases.
After quiescing for 20 h and stimulation in serum-free medium, cells were homogenised in 350 pI of 50 mM Tris HCI (pH 7.4), 1 mM EDTA, 2 mM MgC12, 0.2 mg/ml benzamidine, 0.3 mM 4-(2-aminoethylbenzene sulphonylfluoride) HCI, 0.1 rng/ml soybean trypsin inhibitor and centrifuged at 25000 g for 20 rnin (4°C) twice, with resuspension of the pellet in fresh buffer. The pellet was solubilised in 50 mM Tris HCI (pH 7.4), 1 mM EDTA, 3% Nonidet-P40, 10% glycerol, 50 mM 2-mercaptoethanol with peptidase inhibitors, by stirring on ice for 1 h. After centrifugation at 55000 g for 45 rnin (4OC), the supernatant was loaded onto DEAE cellulose columns and washed with 6 column volumes of column equilibration buffer; 25 mM HEPES (pH 7.0), 10% glycerol, 1 mM dithiothreitol, 1 mM EDTA, 0.1 '10 Nonidet-P40 and peptidase inhibitors, before eluting in 3 column volumes of buffer containing 100 nM NaCI. Samples were assayed by a method modified considerably from that of Litwin et al 1991 [5] . Assays (100 pl) contained 50 mM Tris HCI (pH 7.4), 12.5 mM MgC12, 50 p M sodium orthovanadate, 7 mg/ml p-nitrophenylphosphate, 0.6 pCi ATP [r33P], 20 pI sample, with or without 1.6 mg/ml poly(Glu-Tyr; 4:l). After 45 min at 30°C (linear rate), assays were quenched with 50 pI of 0.1 M EDTA, 0.1 M ATP and aliquots were spotted onto 3MM paper squares and washed extensively in 12% trichloroacetic acid, 70 mM phosphoric acid.
Substrate-free blanks showed no time-dependent change in [33P] incorporation (-7000 dpm per assay) whereas incubation of cells with 100 nM LHRH for 20 min caused an approximately 2 fold increase in rate of [33P] incorporation into the substrate (-1 1000 dpm per 45 min in controls and (-23000 dpm per 45 min with LHRH). The greatest increase in tyrosine kinase activity was seen at 5 min incubation with LHRH, declining gradually thereafter. This response was inhibited in a concentration-dependent manner by the PLC inhibitor U 73122 (83 f 11 % inhibition at 25 FM) and only slightly reduced by the less active congener U 73433 (36 k 8% inhibition at 25 pM).
In order to assess adaptive changes in LHRH receptorinduced [3H]inositol phosphate formation, a method based on that of Stephens et al 1988 [6] was employed. Cells were labelled for 16 h with 1 pCi/mI [3H]inositol in Earles's Balanced Salt Solution with 10 mM glucose and 0.2% bovine serum albumin. After washing, cells to be primed were incubated with 2 nM LHRH for 15 min; all cells extensively washed, then after a further 30 rnin, 10 mM LiCl was added for 15 rnin before stimulation with 100 nM LHRH for 30 min. Assays were stopped by aspiration and the addition of 700 pI cold 1.34 M trichloroacetic acid. Cell scrapings were centrifuged at 12000 g for 5 min (4°C) and 500 p1 of supernatant was transferred to tubes with 50 pI 0.1 M EDTA (pH 7.0) and 500 p1 1 :I freon:tri-N-octylamine. After extensive vortexing and centrifugation at 12000 g for 5 min (4"C), 300 pI of the upper aqueous phase was added to 200 pI 1 M NaHC03 with Universal Indicator (overall pH of approximately 8). Labelled inositol phosphates were separated on 1 ml columns of Dowex 1x8 (formate form, mesh size 200-400).
The columns were washed extensively with water before sample application and then 20 column volumes of water, 5 column volumes of 50 mM ammonium formate and 10 column volumes of 1 M ammonium formate, 0.1 M formic acid were applied to elute unmodified inositol, glycerophosphoinositols and inositol phosphates respectively.
As in pituitary [3] , in aT3-1 cells pretreated for 16 h with 1 nM oestrogen, a brief exposure to a low dose of LHRH (2 nM for 15 min) greatly facilitated the production of [3H] inositol phosphates elicited by a subsequent challenge with 100 nM LHRH for 30 min (206 + 12% of unprimed responses) with no change in unstimulated basal [3H]inositol phosphate production as a result of this conditioning preincubation. This augmentation was prevented by the tyrosine kinase inhibitors genistein (10-100 pM) and methyl 2,5-dihydroxycinnamate (30 pM) and reduced by lavendustin A (1 0 pM).
These results demonstrate that the LHRH receptor can lead to activation of tyrosine kinases downstream of PLC and that they play a critical role in the augmentation of LHRH-induced inositol phosphate production which underlies the LHRH-self priming phenomenon.
